A systematic evaluation of sorting motifs in the sodium-iodide symporter (NIS).
The sodium-iodide symporter (NIS) is an integral membrane protein that plays a crucial role in iodide accumulation, especially in the thyroid. As for many other membrane proteins, its intracellular sorting and distribution have a tremendous effect on its function, and constitute an important aspect of its regulation. Many short sequences have been shown to contribute to protein trafficking along the sorting or endocytic pathways. Using bioinformatics tools, we identified such potential sites on human NIS [tyrosine-based motifs, SH2-(Src homology 2), SH3- and PDZ (post-synaptic density-95/discs large tumour suppressor/zonula occludens-1)-binding motifs, and diacidic, dibasic and dileucine motifs] and analysed their roles using mutagenesis. We found that several of these sites play a role in protein stability and/or targeting to the membrane. Aside from the mutation at position 178 (SH2 plus tyrosine-based motif) that affects iodide uptake, the most drastic effect is associated with the mutation of an internal PDZ-binding motif at position 121 that completely abolishes NIS expression at the plasma membrane. Mutating the sites located on the C-terminal domain of the protein has no effect except for the creation of a diacidic motif that decreases the total NIS protein level without affecting its expression at the plasma membrane.